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(54) TRANSLUCENT TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

^PROBLEM TO BE SOLVED: To provide the liquid crystal display device 
n of a translucent type which has high visibility as the liquid crystal 
Odisplay device of a reflection type and has the high color visibility as the 

iquid crystal display device of a transmission type even in a dark room 
LUas the translucent type liquid crystal display device usable as the 
^reflection type in a bright place and as the transmis sion type in a dark 
^Tplace. 

—SOLUTION: The translucent type liquid crystal display device is 
^constituted to consist of an observer side substrate 10' which is 
^disposed with at least transparent electrodes, a rear surface substrate 
^10 which is laminated and formed with a light reflection film 11 and color 
^filters 12 in this order on the substrate and liquid crystals 19 which are 
sealed between these substrates. In such a case, the reflection film 1 1 
is multilayered constitution consisting of an adhesive layer and silver 
based thin film and is disposed on the substrate 10 via an adhesive 
layer in such a manner that the patterns electrically connecting the 
entire part are formed. Further, the liquid crystal display device has 
apertures 9 for transmission of light in part of the sections facing the 
pixels of the color filters. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the transflective LCD which consists of the observer side substrate which arranged the 
transparent electrode, a tooth-back substrate which carried out laminating formation of the reflective 
film and light filter of light on the substrate at this order, and liquid crystal closed among these 
substrates at least It is the multilayer configuration which said reflective film becomes from a glue line 
and a silver system thin film, and a glue line is minded. On a substrate The transflective LCD which is 
arranged so that it may become the pattern which the whole connected electrically, and is further 
characterized by having puncturing for transparency of light to the pixel of a light filter, and a part of 
part which counters. 

[Claim 2] The transflective LCD according to claim 1 characterized by a glue line being a glue line 
chosen from either [ at least ] a metal thin film or a metallic-oxide thin film. 

[Claim 3] The transflective LCD according to claim 1 or 2 characterized by inserting a metallic-oxide 
thin film between a light filter and a silver system thin film. 

[Claim 4] The transflective LCD according to claim 1 , 2, or 3 with which either [ at least ] a glue line or 
a metallic-oxide thin film is characterized by being the mixed oxide which added the insulating oxide to 
conductive metallic oxide. 

[Claim 5] The transflective LCD according to claim 1 , 2, 3, or 4 with which either [ at least ] a glue line 
or a metallic-oxide thin film uses indium oxide as a base material, and it is characterized by being the 
mixed oxide which added cerium oxide to this. 

[Claim 6] The transflective LCD according to claim 1 , 2, 3, 4, or 5 characterized by a silver alloy thin film 
consisting of a silver alloy which added platinum, palladium, gold, copper, or the metal chosen from from 
one or more sorts among nickel. 

[Claim 7] The liquid crystal for which liquid crystal does not need a polarization film, or the transflective 
LCD according to claim 1, 2, 3, 4, 5, or 6 characterized by being the liquid crystal which does not change 
a polarization -condition substantially by the optical path length of the direction of eel thickness of liquid 
crystal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Or this invention is an object for an output display, it relates to reverse as a 
reflective mold especially in a bright location about the liquid crystal display which can be inputted at a 
transflective type liquid crystal display usable as a transparency mold in a dark location directly from the 
display screen. 
[0002] 

[Description of the Prior Art] The body consists of liquid crystal matter by which the liquid crystal 
display was enclosed between the electrode plate of a couple with which the electrode was generally 
arranged, and these electrode plate. While controlling the plane of polarization of the light which the 
orientation condition of the liquid crystal matter is changed and penetrates this liquid crystal matter by 
impressing an electrical potential difference to the above-mentioned inter-electrode one, it controls 
that transparency and un-penetrating by the polarization film, and a screen display is performed. 
[0003] The transparency mold liquid crystal display of a liquid crystal display which contains the light 
source (lamp) as a back light is common. However, these transparency mold liquid crystal display had 
large power consumption with the lamp for back lights, and since the time was short when it is cell 
actuation, it had the problem that harnessing the description as portable [ which a liquid crystal display 
should have essentially ] could be being finished. For this reason, development of the liquid crystal 
display of the reflective (that is, lamp for back lights is not built in) mold using outdoor daylight is active 
in recent years. 

[0004] As a reflective mold liquid crystal display, as shown in the mimetic diagram of drawing 3 , many 
things made into the structure which carried out the laminating of the reflective film 31 and the light 
filter 32 one by one at the liquid crystal [ of the tooth-back substrates 30, such as glass, ] 39 and field 
side which counters are proposed. In addition, according to the predetermined pattern, two or more 
formation of the pixel (it is only hereafter described as a pixel) of the light transmission nature by which 
the light filter 32 was colored R (red), G (green), B (blue), etc. is carried out. Moreover, the reflective 
film 31 is a certain thing, also when using as a reflector which served as the electrode mentioned above. 
[0005] Conventionally, many aluminum thin films are used as reflective film 31 formed in the tooth-back 
substrate 30 shown in drawing 3 . Aluminum can be called metal with the high reflection factor of the 
light of a visible range. Improvement in the display grace of a liquid crystal display is demanded, and the 
reflection factor of an aluminum thin film is stopping however, being able to say it as what should not 
necessarily be satisfied in recent years. Moreover, aluminum also has the problem that the rate of a light 
reflex falls further, when liquid crystal and a glass substrate are touched. 

[0006] For this reason, using silver as a raw material of the reflective film is proposed. It can be said 
that silver is excellent in the reflection factor of light as compared with aluminum (for example, silver is 
excellent in the reflection factor of light about 10% as compared with aluminum). However, the adhesion 
force of silver over substrates, such as glass and plastics, is low, and when it forms on a substrate as a 
silver thin film, it has the fault of being easy to separate from a substrate. Moreover, when a silver thin 
film is formed on a substrate with silver with high purity, and it heat-treats by being easy to condense 
the silver thin film with high purity under the effect of heat or oxygen, a silver thin film becomes cloudy 
and it also has the fault to which the rate of a light reflex tends to fall. 

[0007] this invention persons compensated the fault of the silver mentioned above, and have proposed 
the technique of offering the silver of a high reflection factor on practical use level, by Japanese Patent 
Application No. No. 88798 [ seven to ]. This technique makes the reflective film formed in a tooth-back 
substrate the three-tiered structure which pinched the silver alloy thin film with the mixed oxide thin 
film. One side of a mixed oxide thin film serves as a glue line which forms an adhesive property with a 
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substrate on a substrate that it should improve. By considering as this configuration, since the front 
face of a silver alloy thin film is covered with a mixed oxide, it has the merit that a silver alloy thin film is 
protected. 
[0008] 

[Problem(s) to be Solved by the Invention] As display engine performance of a reflective mold liquid 
crystal display, the brightness of the "white" in the case of a screen display is raised as one of the 
most important points. In order to make "white" bright, when not impressing an electrical potential 
difference, the display mode of liquid crystal The light which carried out incidence to the display 
penetrates the liquid crystal matter, the transmitted light reflects by the reflective film 31, and the 
display screen is visible to "white." It is desirable to form like a mirror the reflective film 31 which 
considers as the so-called no MARI White mode, and reflects light in the shape of whole surface solid (in 
namely, the condition of being connected electrically altogether). If the numerical aperture of observer 
side substrate 30' is disregarded at this time, it will be a "white" numerical aperture. It becomes 100%. 
[0009] However, in the reflective mold liquid crystal display made into the structure mentioned above, 
when a "white" numerical aperture is raised that priority should be given to the brightness of the 
"white" in a bright location, the fundamental problem that a screen display disappears arises in a dark 
chamber. 

[0010] When the silver thin film thru/or silver alloy thin film which this invention persons proposed as 
mentioned above and which was considered as the configuration in contact with a glue line metallurgy 
group oxide thin film performs pattern processing that it should consider as a predetermined 
configuration, side etching tends to go into silver and the problem that pattern formation cannot be 
performed is in the configuration for which it asks, and a high precision. Furthermore, it was that in 
which the reflective film by this invention persons 7 proposal performs patterning that a silver alloy thin 
film should be used as the electrode of the shape for example, of a stripe, its part which the clearance 
between electrode patterns serves as a loss, and is reflected decreases, a "white" numerical aperture 
becomes about 80 - 90%, and "white" brightness is inferior. 

[001 1] With the technique by this invention persons' proposal, since the light filter was arranged in the 
upper substrate (substrate located in an observer side), when incident light returned as the reflected 
light depending on the magnitude (numerical aperture) of a light filter, or the gap (eel thickness) of a 
liquid crystal cell, the pixel (light filter) of a different color may be passed, the color comrade might do 
color mixture, and it might become dark further again. 

[0012] The place which this invention was made in view of the above-mentioned trouble, and is made 
into the technical problem is in a transflective type liquid crystal display usable as a transparency mold 
as a reflective mold in a dark location in a bright location to have visibility high as a liquid crystal display 
of a reflective mold, and offer a transflective type liquid crystal display with the visibility of a color high 
as a liquid crystal display of a transparency mold also under a dark room. 
[0013] 

[Means for Solving the Problem] In a transflective type liquid crystal display, it becomes possible to use 
it for the rear face of a tooth-back substrate as a transflective type liquid crystal display which allotted 
the light source by making thin thickness of the reflective film formed in a tooth-back substrate. 
However, in this case, since the thickness of the reflective film is thin, by the part (non-opening) which 
is a pixel and which is not formed, the light from a tooth-back substrate rear face penetrates, without 
being shaded by the reflective film. This accumulates, if a liquid crystal display is used in a dark chamber, 
the transmitted light from non-opening will be conspicuous, and the display grace of a liquid crystal 
display will fall. 

[0014] For this reason, they propose preparing puncturing in the reflective film part which faced the 
center-section field of each pixel while they thicken thickness of the reflective film, in order that this 
invention persons may lose the transmitted light of non-opening and may secure color purity, when 
considering as a transflective type liquid crystal display. 
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[0015] Moreover, when using the liquid crystal display of this invention as a reflective mold, the rate of a 
light reflex of the reflective film is improved, and the silver the reflection factor of light excelled [ silver ] 
the display screen in the reflective film in order to raise visibility brightly is used. Moreover, in order to 
gather the rate of a light reflex of the reflective film, the reflective film is made into the shape of whole 
surface solid (condition connected electrically altogether) like a mirror. Furthermore, in order to solve 
this fault although there is a fault that silver tends to separate from a substrate when the adhesion 
force over substrates, such as glass and plastics, is low and it forms on a substrate as a silver thin film 
as mentioned above, the reflective film is constituted from a glue line and a silver system thin film, and it 
proposes forming a silver system thin film in a tooth-back substrate through a glue line. 
[0016] Namely, the observer side substrate with which invention concerning claim 1 arranged the 
transparent electrode at least, In the transflective LCD which consists of a tooth-back substrate which 
carried out laminating formation of the reflective film and light filter of light on the substrate at this 
order, and liquid crystal closed among these substrates It is the multilayer configuration which said 
reflective film becomes from a glue line and a silver system thin film, and a glue line is minded. On a 
substrate It is arranged so that it may become the pattern which the whole connected electrically, and it 
considers as the transflective LCD characterized by having puncturing for transparency of light further 
to the pixel of a light filter, and a part of part which counters. 

[0017] Moreover, a glue line proposes forming on a substrate beforehand using a metal thin film with the 
adhesion to a substrate, or a metallic-oxide thin film. That is, invention concerning claim 2 is 
characterized by a glue line being a glue line chosen from either [ at least ] a metal thin film or a 
metallic-oxide thin film. 

[0018] A glue line may be formed with refractory metals, such as aluminum, an aluminium alloy, a nickel 
chromium alloy, a Magnesium alloy, or titanium, and metal thin films, such as these alloys. Moreover, it 
can be said that it is simple to form with the thin film of metallic oxides, such as indium oxide, tin oxide, 
an aluminum oxide, a zinc oxide, and titanium oxide, or the mixed oxide which mixed these although it 
can say that you may form with a metal nitride, and that a glue line is desirable. 

[0019] Moreover, generally, a silver thin film thru/or a silver alloy thin film form a silver sulfide in a front 
face, and tends to discolor it, and it has the fault of being easy to get damaged softly and. In order to 
prevent this, it is desirable to form a transparent metallic oxide on a silver alloy thin film. That is, 
invention concerning claim 3 is characterized by inserting a metallic-oxide thin film between a light filter 
and a silver system thin film. 

[0020] As mentioned above, puncturing of a round shape or a square is formed in the pixel of a light 
filter of the reflective film, and the part (for example, center section) which counters in this invention. 
As means forming of puncturing, although the dry etching method may be used, when cost and 
productivity are taken into consideration, it is desirable to process it by the wet etching method using 
an etching reagent. Moreover, although etching of the reflective film of a multilayer (two-layer thru/or 
three layers) configuration may change an etching reagent and may etch into each class respectively 
selectively, it is desirable to etch into all layers by one etching using one kind of etching reagent in 
respect of cost or productivity. 

[0021] Therefore, this invention persons inquire wholeheartedly in order to substitute etching to the 
reflective film for one etching. Consequently, this invention persons found out that it was good to 
consider as the mixed oxide which added insulating oxide, such as cerium oxide, titanium oxide, a 
zirconium dioxide, niobium oxide, and tantalum oxide, to conductive oxide, such as indium oxide, and a 
zinc oxide, tin oxide, for at least the glue line or the metallic-oxide thin film either. 

[0022] That is, invention concerning claim 4 is characterized by being the mixed oxide with which either 
[ at least ] the glue line or the metallic-oxide thin film added the insulating oxide to conductive metallic 
oxide. 

[0023] not much suitable as a base material of a mixed oxide, since it will be hard coming to melt into an 
etching reagent (for it to be acidity in many cases), if a zinc oxide and titanium oxide tend to melt into 
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alkali among the above-mentioned oxide and many tin oxide in a mixed oxide is added — yes, it does not 
obtain. Similarly, a zirconium dioxide, niobium oxide, and tantalum oxide will also serve as a mixed oxide 
which is hard to dissolve in acid liquid (etching reagent), if the amount is made [ many ]. From these 
examination results, the main base material of a glue line was made into indium oxide, and this invention 
persons found out that cerium oxide was more desirable as the 2nd add-in material. 
[0024] Therefore, either [ at least ] a glue line or a metallic-oxide thin film uses indium oxide as a base 
material, and invention concerning claim 5 is characterized by being the mixed oxide which added cerium 
oxide to this. In addition, as long as other metallic oxides, such as tin oxide and titanium oxide, are little, 
they may be added in a glue line or a metallic-oxide thin film object. 

[0025] As mentioned above, silver is a metal which condenses and is easy to move under the effect of 
heat, oxygen, etc. For this reason, by heat treatment made into the elevated temperature of 200 or 
more degrees C also by the case where it considers as the two-layer configuration which consists of a 
glue line and a silver system thin film, on the good above-mentioned metallic oxide of adhesion with a 
substrate made into a glue line, a silver system thin film is condensed, it becomes cloudy, and the rate 
of a light reflex tends to fall. Moreover, in 3 lamination which pinches a silver system thin film with a 
metallic-oxide thin film, if a grain boundary is in a metallic-oxide thin film and moisture and alkali metals 
exist, silver will tend to move in the grain boundary and front face of a metallic oxide, and it will become 
the cause of dependability lowering of the reflective film. 

[0026] In order to control migration of silver, it can be called a means with effective for silver adding a 
dissimilar metal. However, addition of a dissimilar metal is easy to reduce a silver optical property 
(especially rate of a light reflex). Therefore, this invention persons inquire wholeheartedly and perform 
various tests. Consequently, even if it added to silver, it was hard to affect an optical property, and it 
found out that noble metals, such as platinum other than silver, palladium, and gold, and copper and 
nickel were suitable by making dependability of a silver system thin film into a ************ metallic 
element, this invention persons find out experientially that effectiveness is in the improvement in 
dependability of the reflective film of a configuration of that a metallic oxide and silver contact [ the 
addition to the silver of the high (it is hard to emit an electron) metal of these work functions ]. 
[0027] That is, invention concerning claim 6 is characterized by a silver alloy thin film consisting of a 
silver alloy which added platinum, palladium, gold, copper, or the metal chosen from from one or more 
sorts among nickel. 

[0028] In the transflective LCD of this invention, when seeing a display by the reflected light, once the 
incident light (outdoor daylight) to a display passes liquid crystal, in the reflective film, it is reversed, and 
it passes liquid crystal again, and serves as the form where it goes into an observers eyes. That is, 
when using a transflective LCD as a reflective mold, incident light (outdoor daylight) will pass liquid 
crystal twice. On the other hand, the lamp for back lights is put on a tooth-back substrate rear face, 
and when seeing a display with the back light light which penetrated the tooth-back substrate, back light 
light goes into an observer's eyes only by passing liquid crystal once, after penetrating the aperture of a 
tooth-back substrate. 

[0029] Therefore, in the liquid crystal of the usual TN mold or a STN mold, the amount of torsion of 
liquid crystal must change and optimize a phase plate and a polarizing plate, in order to change by an 
echo and transparency, for this reason — for example, it becomes very complicated [ the structure of a 
display ] that the rotatory-polarization compensation device (for example, polarizing plate using a 
polymer liquid crystal etc.) in which the amount of torsion of liquid crystal is adjusted is needed 
separately etc. 

[0030] Invention concerning claim 7 is made that this should be solved. Namely, [0031] to which it is the 
liquid crystal for which liquid crystal does not need a polarization film, or a polarization condition is 
characterized by being the liquid crystal which does not change substantially by the optical path length 
of the direction of eel thickness of liquid crystal It is desirable for a perpendicular, the liquid crystal 
(liquid crystal generally called VA or IPS) of level orientation, etc. to be raised, and to use the liquid 
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crystal of such a perpendicular and level orientation for the transflective type liquid crystal display of 
this invention with the thickness of liquid crystal, as liquid crystal which cannot have effect on a liquid 
crystal display easily. Moreover, a guest host and a polymer dispersed liquid crystal are liquid crystal 
which does not need a polarization film, and do not influence a liquid crystal display substantially by the 
optical path length. This invention can use such liquid crystal. 

[0032] Although it is desirable to consider as red (R), green (G), and blue (B) as for the color of each 
pixel of the light filter used for this invention, it may be the complementary color type made into yellow 
(Y), a Magenta (M), and cyanogen (C). In this invention, since the reflective film is formed between each 
pixel of a light filter, the protection-from-light pattern (for example, black matrix pattern) usually formed 
in the light filter used for a transparency mold liquid crystal display becomes unnecessary. Moreover, 
although especially the overcoat layer on a light filter (protective layer) is not needed, in the semantics 
which prevents the poor orientation resulting from the irregularity on the front face of a light filter, it 
can say that it is more desirable to form an overcoat layer. Moreover, also when forming a transparent 
electrode, it is desirable to form a transparent electrode on an overcoat layer. In addition, by the liquid 
crystal actuation method of the horizontal electric-field method called IPS, a transparent electrode 
becomes unnecessary. 

[0033] In addition, optical functional films, such as a polarizing plate, a phase contrast plate, lambda/4 
wavelength plate, a rotatory-polarization compensation film, a micro lens, dispersion film of light, a 
diffraction grating, antireflection film, an anti glare film, and a hologram, may be formed in the 
transflective LCD of this invention. 
[0034] 

[Embodiment of the Invention] Below, the example of the operation gestalt of this invention is explained 
at a detail. 

The transflective LCD 1 concerning <example> this example The reflective film 1 1 of 3 lamination which 
pinches a silver system thin film with the metallic-oxide thin film by which the laminating was carried out 
one by one on the glass substrate 10 as shown in drawing 1 , R (red), G (green), By the light filter 12 of 
B(blue)3 color, the dispersion film 13 of the light which makes an overcoat serve a double purpose, the 
transparent electrode 14, and the black color It is constituted by the colored guest host liquid crystal 19, 
the transparent electrode 16 driven by TFT (thin film transistor)15, and the AG (anti glare) film 18 which 
carried out the laminating of the antireflection film. 

[0035] Moreover, puncturing 9 is formed in the core of each pixel of a light filter 12, and reflective film 
1 1 part which counters in the transflective LCD 1 concerning this example. Drawing which expanded the 
A section (dotted-line section) of drawing 1 is drawing 2 , and the reflective film 1 1 and puncturing 9 are 
expanded and shown. 

[0036] As shown in drawing 2 , the reflective film 1 1 formed on the glass substrate 10 which is "1737 
Material" by Corning, Inc. serves as 3 lamination which pinches a silver system thin film with a metallic- 
oxide thin film. The reflective film 1 1 consists of metallic-oxide thin films 25 by the mixed oxide of 
indium oxide, cerium oxide, the tin oxide, the glue line 23 by the mixed oxide of titanium oxide, the silver 
system thin film 24 (thickness 130nm) by the silver alloy and indium oxide, cerium oxide, the tin oxide, 
and titanium oxide. Moreover, area of the puncturing 9 made circular is made into about 6% of each pixel 
( drawing 2 B (blue)) in this example, the time of performing pattern processing by this example, further 
again including formation of puncturing 9, in order to make the reflective film 1 1 into a predetermined 
configuration — 70% of the weight of sulfuric-acid liquid FOTORISO which uses the mixed acid which 
mixed 0.5% of the weight of the nitric acid as an etching reagent — etching precision is set to about **1 
micrometer by having used this etching reagent using law, and puncturing 9 can improve [ a 
configuration ] etching formation. 

[0037] The silver alloy used by this example adds gold, copper, and platinum to silver, and the 
presentation is silver 97.5at% (atomic ratio) and golden 1at% (atomic ratio) and copper 1at% (atomic ratio) 
and platinum. It could be 0.5at% (atomic ratio). Moreover, the mixed oxides which constitute a glue line 
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23 and the metallic-oxide thin film 25 are conversion (let an oxygen element be no count) of only a 
metallic element, and are indium 76.5at% (atomic ratio) and cerium 20at% (atomic ratio) and tin 3at% 
(atomic ratio) and titanium. It considered as 0.5at% (atomic ratio) of presentation. 
[0038] The rate of a light reflex of the liquid crystal display which has the reflective film 1 1 of this 
example was about 16%, and the visibility of the display in a bright chamber was good. Moreover, the 
content of a display was clearly discriminable also in the dark chamber by arranging a three-wave mold 
fluorescent lamp in the rear face of a glass substrate 10. 

[0039] The example of a comparison is shown using drawing 3 below <the example of a comparisonX At 
this example of a comparison, it is thickness about the reflective film 31. It considers as the 130nm 
aluminum film, and considers as the display considered as the same configuration as the above- 
mentioned example further except having not prepared puncturing in the reflective film 31. Although the 
optical exposure was performed in the dark chamber from the three-wave mold fluorescent lamp 
arranged in the rear face of a glass substrate 30, the content of a display was not able to be read. 
Moreover, in spite of the rate of a light reflex as a liquid crystal display which has the reflective film 31 
of this example of a comparison having become about 15% and having not formed puncturing, the 
reflective film 11 and difference of the above-mentioned example were not seen. 
[0040] As mentioned above, although the example of the transflective LCD using TFT (thin film 
transistor) was shown, if this invention is used for the liquid crystal display of a passive matrix (method 
driven with the transparent electrode of the stripe pattern of the direction of X-Y), since the hole 
density of the part of TFT wiring can be earned, larger hole density can be taken and it can consider as 
the low liquid crystal display of a production cost. 

[0041] With the configuration of the reflective film used for this invention, a transparent electrode is 
indirectly arranged through an overcoat layer on a silver system thin film. When it is this configuration, it 
lets the minute defective part of an overcoat layer pass, and a silver system thin film and a transparent 
electrode may short-circuit electrically (short circuit). However, by this invention, the merit that this 
problem is solvable can be referred to as being because the concentration of the cerium oxide in the 
mixed oxide thin film formed on a silver system thin film reduces the conductivity of raising and a mixed 
oxide thin film. 
[0042] 

[Effect of the Invention] By this invention, the usable thing for which a transflective LCD is offered 
becomes possible also in usable namely, a bright chamber and the bright outdoors, indoor [ a dark 
chamber or indoor / dark ], or night irrespective of the light and darkness of a service space. 
[0043] Furthermore, in this invention, by forming the reflective film in the bottom of a light filter, the 
problem of the color mixture described by the term mentioned above (technical problem which invention 
tends to solve) is solved, and a bright display is attained. Moreover, it can be said that this invention is 
excellent practically that the accurate pattern formation of forming puncturing for which it asks on the 
reflective film etc. becomes possible by one etching, and it can contribute it to improvement in 
productivity by choosing the alloy presentation of a silver system thin film, and the presentation of a 
metallic-oxide thin film in case the reflective film is formed in a predetermined pattern etc. 
[0044] 



[Translation done.] 



-9- 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross-section explanatory view showing one example of the transflective LCD of this 
invention. 

[Drawing 2] The amplification explanatory view showing the important section of one example of the 
transflective LCD of this invention. 

[Drawing 3] The cross-section explanatory view showing an example of the conventional liquid crystal 
display. 

[Description of Notations] 

I Two Liquid crystal display 

9 [ ] Puncturing 

10 30 Substrate 

II 31 Reflective film 

12 32 Light filter 

13 [ ] Dispersion Film 
33 [ ] Overcoat Layer 

14, 16, 34, 36 Transparent electrode 
15 35 TFT 

18 38 AG film 

19 39 Liquid crystal 

23 [ ] Glue Line 

24 [ ] Silver System Thin Film 

25 [ ] Oxide Thin Film 
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(54) i&mozmi *m&mm&k3&K&m 

(57) .[£»] 

[»£] Wft^»»rTttSI*a!!fcUT, Sit. rtf^*m 
ttBtt®ftfr>¥Sil9®MX*£B&JIft-r«. 

fro, «f|6^lTi*±lc. i**«lgttl:»aL 



10* 18 
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(2) 

/ 

[#fFW#©®B] 

fc*B£#&fc*¥8)fi3!iSft*jS£BK:&^T, lute 

*©H*t*tiarr *«&©--«»;:, 3t©8a©fc«>©Bi 

4 ] t> b < tt&MKfc«gIft©*l>tt < t 

>jB^»fl:«T**^i:ft1*afrs«*«l, 2*fctt 
3 (;:Gtt©¥3iI$!ftii&9*S«. 20 

->^ft*HPUfcfi^*{b*T?**Ctft«r«fr*lll* 
SI, 2, 3*fctt4t:B«©¥aiBS!*iia^Slt. 
[»*«6] sg£&8g|#> /t^v^A, « 

ftasaobfc«^*«t o fc* ^i^ftattswta i , 

2, 3, 4£fctt5££fE©¥3iB£!i"lJi&*&B. 

A, t>L<tt. *ftO-t;W5l*|pl©3tl5fitJ:oT«3t so 
ttffiJ& t *HWt*to6*^aT?»*c:tft»«fr* 
WjRJHI, 2, 3, 4, 5*fctt6KK«®*aiiiS!« 
AS^gfi. 

[5§W©i¥i»B^UiW] 

[0 0 0 1] 

[fgBj©js-f"5>&«#i?] #»i»itt, m^/**ffl©> h 

[0 0 0 2] 

nfc— ©«®« t , mmmm \zax £ nfc*a 
T^o*ft**ftaii-r**©«3ttiiift«f»'r*t* 

HS^ftfT3fc©T*-5. 
[0 0 0 3] KA£;*g*tt, /ty^5-f btLTftM 



2 

JB£bT©#*ftiSA»b€rnT^fc^£^3raBa**-3 
fc. £©fc«>, ifi¥> ^ftfWTS ("Tftto-fe, Ay 
hffl5>7 r ftrt*b&^) E*tia©«ft«*8B 
©8S.3Sa*»f8ifroT^*. 

[0 0 0 4] EJt£*fi*jS£II£bT, «AtfB3 0 
*itBIK:wTJ:3K. 5tf5X*©Wffia«30©atS39t 
*t(Rj-r*iB«lC, Elt§i31*S«fctf. -*7-7>r;^32ft 

b b fc« jet t b fc t> © < ssg s nt n & . & 
b (#) «tc*fe$nfc^Siitt©ia* («t. ¥cb 
v»*t>©-e**. kimou*. a&ifibfc«Kft* 

[0 0 0 5] 0 3 iC^T, »ffi£«3(H;:Jf*J*"r* 

fc *>©•?&&„ TVUS^ACt, T5«tt©ft©5i**J&< 
flJt^JBtv^S. b*>U iS*P> i&A^K^B©^* 

^(g©s*f*«. ^rbt>«js-r^*t>©tttJr»Aft< 

B%>&ofct>©-ea5-5. 
[0 0 0 6] CODtctb, EI#«i©*«iLT««fflV>* 

lO%S^ffins) . b^U £». iJyttzfyXf-y 
i7 1 t^'fcifit»t5ftA*«fi:<, ISIt bTS 

«±tcjgjEi£bfe«^, isiopng^t^otw 
«»RftJ R Ji«bfc»#. ««©fflfc»«*»tt, ift^K* 

-5fe©TSS. 
[0 0 0 7] *^HJ^^«, ±Mbfcffi©^*ft«^, 

i«si#j|s©«ft^fflu^T?stt-r*afi5ft, #i¥7 

- 8 8 7 9 8-^tT^bTli*t)©-e*-5. C©S« 
tt, #S5*«fc}UfiK-r*Ki*Kft, fi^*^«*BtKT 
«^*W«ft»E«Fbfc3)i«jtt"r*t)©T**. fg^ 

mimnm<D~^\t. s«t©s#ttft^±-r^<*« 
±tc^-r-5«*Ht^^ ! t)©T*?)o A»*»«»riEt-r 

©T?&5. 
[0 0 0 8] 

[»w^)*fti±5tniii3 si*a!*iiai*s«© 



(3) 

3 

figfcsiW >h©— otbT^tf e>ns. rej sin a 

<-T-5fc*tCfi, Sc*©**^—!**, «EE&l?iDbft 

m®?ttf5.%immzTEi%iV3i7*wMtf rej ten* 

*Elfr*R#MS31£, awJ^K^B^tti:: era: 
[0 0 0 9] b^SK, ±i£bfc«jt£LfcRStg«fi >o 

a*s«Ttt. wz^mmiz&vz raj 

tt. ■iE*vft<Jl Aft < fc* £ ^3 **«fcWB*«£ b 
5t>©r&5. 

[0 0 10] ±i£Lfc<k3tc, *5SW#e.**«3BLfc. 

ffofep, «kim Ki7f>^ s A0ft<. mar 

*fi*«t«. «;uixh7-f 7*4K©*« 

mvmm&uztttyRmtzmmmo, raj com 

5fc©r&ofc,> 

[ooii] assist, *mw%<E><Dmmz£z>&m 

«. A»3t#EI*3teibTR*£:SK:,-'j&ftofcfe©B so 

*g£bTBg < ft 5 £ ttf&itz. 
[0 0 12] *»gUtt, ±B©WHj*K**fcSnfct> 

or, -eoiittiiic^d w*t»»BfrttKWS 

[0013] "o 

fc*nTtt. *iiaHSfc»j«TsKSfi«©KJ**»<-r 

b, s«tK©itJS#*v>fc«>, b*©»j*s 

nti^t^fi: rat, «®s«sffi^?»© 

jt**s»wra3tan'3*KaiabTb*3 , b©r»4. 

^WiTlTLJ^fcCTl.^ so 
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4 

[0 0 14] £©&*. ¥j§i®Si©?£i§l 

^brt>fe*B«*««-r*fc». RiJBtoiBi^&J* 

<-f<5 aH*©**aMS*£ffi2*bfcEttK 
^<4iCll?L£Ktt3£.££tf§ilT3fc©r;g><5. 
[0 0 15] *SS9i©«B*3SK1t£EW£!£b 

Tffl^a*^, s«^©7tRW^^^]±b«*H®^B/i 
*<«Btts±tf*fc«>. RMmz?t<D%.mmtimntz 

ztztb. R»m\*m<D*. ; 5iz£ft'<9vt (^xm^miz 

WkWitz'Sm) £:T5t>©r&-g>o S ituxBbfcJ: 

*«<t o M«ina ir» t if»-3 tztK&tf&ztf. z. oka* 
mik-rztztb. R»«s»»Ht***«tr«ijsb, 

sg-rsfeor**. 

[0 0 16] -ffcto-fc. »*SHcffto*5BWf±, 4>ft 
if t . in^iw ic£f.it s nfc*fl t d» 6 ft a 
b t*«± k , fc^iE bfc a ^ - > t ft 5 

ft©»a©fc«&©H?L«:#f 

[0017] . as^©**tt©»*. 

©s«±tc^ra z.tzm$z-? z> =b©r **. -Tft*3 

i>tt*R»fl;*»Bi©^ft< tfe— *j:oa*?sn*as 
*ar**^iSr«r«t-r*%>©r**. 
[0018] atiii t^5^^a^t;us^^a-& 

te^>S£©iS&j£&R^\ 

figTa c: tjWBffi-ca* bv»i^A*. 
[0 0 19] Sfc, -ASIC. KffM«v»b«^ffK 

«. aEss»c«©*^«*»j«LT*eb-^rt» i b©r» 
a. cn^BSih-rafe©, m-&&mm±\z. mwtz&m 

a. 

[0 0 2 0] ±i£bfcJ:3£*$691K:*Jir>Ttt, RWH 
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5 

(21*1^31) fl|j£®KttlRa> 

^>^*ffl^, 1 @(DX-y5 1 >i7'T^:T©«fcX^5 1 
[0 0 2 1 ] *V>tt$>. KMWk^-<D3-v3->!f* 1 0© 

a, mtiS)V3-^^ mit-*L mi 

[0022] T^tt)-^, m^m4\z^t?^>mmit, mm 

[0023] ±.m<Dm<t®<D??>. mitmrntmit^? 

^ A «t 0 S U ^ C i * , *5BW# 5 fi^ ^« U fc. 
[0 0 2 4] ftoT, »*«5lrffto*56Wtt. &*J1 
t> L < tt&JKKfctt»ffllft<Z>*l>ft < t fe-^*^ ^Yb-T > 
^AStBtU - n KBfc-te U ■> A S ^JP 1/ JS^ 

^*T*ntf, feu 

[0 0 2 5] M^bfc<t5fC, ffitt, 
f 2 Lfci^Tt., 200 

£©«*tt©&(^±e&RIMbfc©±-e, «$*IKttSI 

[0 0 2 6] ffi©#»)^ffiJ©J-r^tc:«, ^tcsa^ss: 

sanrt-* ^a*. La»u 



(4) 

-fcH?>T^ *>©-?&&. ^(Dtztb, #5893# 

*fTl». Sfca^OT-XhSfTofc*)©-?**. ^©ilg 

«etnoe^. A^y^A, &^©*&Jli4>, M. Xy 
4r;p*wa-c*« rtM^fe'Lfe. cne,tt»Ml$© 

■cafe -5. 

[0 0 2 7] Tfcto , 6K#9l6fc«to'5$M!»a;, 

[0 0 2 8] #3S9i©¥»»3!«ft**£Bfc:*^T 

^, aw^ (n*) «^s^2iHiaji-r ; S)i<htc^?)o 

[0 0 2 9] fcT, MfOTNatSTNaolMT 
ffl:«tR J ?»ffl3tt«*IE^.T*jiaflSUa:ltntf«:&&ti. - 

[o o 3 o] w*^^^^^ -n^»*-r^ 

[0 0 3 1 ] ttlOl»CJ:oTU^OlW£4 

40 vASfctti pstufwsn***) **«*»f&n, * 

[0 0 3 2] — 7^;^0#H*0 

fitt, * (R) , » (G) , » (B) 
b^^. H (Y) , V-t*>^ (M) . ->7> (C) it 
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mm^^Mizm ^ <=> n-s * ^ - 7 a )i$> \zm%^ 

[0033] ^m<D^m^mmm^&m\z 

a, ~?-ivuv>%. ftnm&m, mm^. Rmm± 
m. Tyj-tfvryj )V2±. ■fruyy^oytm.m.yj 

[0 0 3 4] 

mffl\zmw-?z>. 

<nmM>*mmmizmti%¥m)®mmg'Bi&^&w i 

amiu r (*) . g m) . b (#) sfe©*^-^ 
0^*^14, m&%km\z£vm&-zntzyx b** bi&n 

19. TFT (iHKb^^T^) 15lCck D I*K)£t1.-53S 
^mffil6. M*flfclJ:I8l£«lf LfcAG (7>^^>7) 
7 J )lsAW,z£Qmf8.ZtLZ>. 

[0 0 3 5] *^Jg^Jt'^t)^¥Sii^r B ** 

ttfa-?z>K%tmnffimzmi9 zwi&i>t^z>o 01© 

Bi?L9£fc*:bT^LT^3„ 
[0 0 3 6] 02 \z^-t£o\z, n-->^ttS ri 7 
3 7«j T&5#^XS1SnO±tCJ£j£L££«ISUlte. 

fbxx. mt?-5>><F>m&m.itm\z&z>Wimm2z. m& 

&\z&ZM%mm24 mm 130nm) , *><fctf\ Itffc-O 

fcmz&z&mmitwmm25-?mi$.-2nTi->z>. 

2t'(t B (#) ) ©J&6 XtLTzbVT'&Zo £ <b\Z 

R)rS©^t*1-^^</^->toX^ff 70M% 
<DffiMm\Z 0. 5M;%©«iiffi£*g-&L£:fgI?£X-y^> 
«tltttfflt^7* b'J 7&£ffl<^cfc©TifcD> 
£©X ^>^?££ffl Hfc Z. tTX -y ^>^*fS«i5<fc 
-t±itfmifcr). fflll 9 

[0 0 3 7] **Jfi«Tffl^fc, m\Z, 



(5) 

<? 

M. aM^mbfct)OT?»0. -?-©lfi(Stt» ffi97. Sat 
% (If/t- k>b) , &lat% fe>b) . 

Mlat% (Sf/t- fc>b) . Srk 0.5at% (B^- 

7C*tty-*"?>hfr5) T\ -Y>>?-7A76. 5at% 
(K^-t>h) . -fe'J^AZOat?* (fHVt— 1> 

b) . XX3at% (BfA-t>h) , 0. 5at% 

(S?A-t>h) ©SI^iLfc, 

10 [0038] *njfi«osstiiii**-r**»**sfi 
x*ffilO©sffitc 3 ftftsa&ft^ >:/*estr* c t lz 

[0 0 3 9] <Jttfc«>«T, B3SfflU, itK^JSr^ 

f. *jtst»jTtt, Kttmzizmm i30nmor;u5x^ 

TfeS. Bg^gBM^T, ^^T.aS30©affilcSBiSbfc 

31**r"r**S«*««tLT03tRS**tt*SH5Xt* 

[0 0 4 0] JW±, TFT (IIt-7>->'X^) 
7,^5^. (X-Y73ln]OX XDmWW&T' 

[0 0 4 1 ] *5SMt:fflt»fcRS*IR©»J*Ttt. 

*14^<g;T$1i^3:tT> r©IBIj8*»i8T#*tv»5 
[0 0 4 2] 

*%B^ic<to> mmmm<DWvg\z&t)*> 
mTiimw&mi&tzzktfpimkttz. 

[0 0 4 3] £6tC. *5BMTJ4. SWi^7-7-/ 

*)©-e*o> ^5^«^^nJtit7iS i fo©-e&-5. * 
50 ft. &Mmzmmt%mn*:Mfctz>m. fcrnrnzmfe 
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[0 0 4 4] 

[0 1 ] *«W0¥3liil!«Jia*S«0-|^aS«Sr* 



[02] *5^©¥2*attaa*£«©-£ififli©K 
[gi 3 ] tE*o«a*«s«o-«os*rwfMttWH. 
i, 2 ?£s*^g§« 
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